BUDGET - PART D

APPLICATIONS OF CARBON(13) NUCLEAR MAGNETIC
RESONANCE SPECTROMETRY TO ASSIST IN CHEMICAL

STRUCTURE DETERMINATION
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PRIVILEGED COMMUNICATION SECTION I SUBSTITUTE THIS PAGE FOR DETAILED BUDGET PAGE

GRANT NUMBER
PERIOD COVERED
SUBSTITUTE
DETAILED BUDGET FOR FIRST 12MONTH PERIOD|  ». e
. i 5/1/74 4/30/75
1. PERSONNEL (List all personnel engaged on project) élFMFEOOR$ AMOUNT REQUESTED (Omit cents)
NAME (Last, first, initial) TITLE OF POSITION %/ HRS. TOTAL
1
Djerassi, Carl( ) Ch | Principal Investigator or 3
Program Director
2
Carhart, Ray (2) Ch |Post Doctoral Felloy 100
fUnnamed Ch |Post.Doc.Res.Assoc. 100
Van Antwerp, Craig Ch |Research Assistant 50
PART D
(1) See budget notes
(2) Covers 9/1/74-4/30/75 {n year 1
TOTAL ~|$ 33,592
2, CONSULTANT COSTS (Include Fees and Travel) -
$
3. EQUIPMENT (Itemize)
s -
4. SUPPLIES !
Chemical gupplies 900
-
STAFF . $ 500
TRAVEL o. poMmesTIc 1 east coast trip
(See Instructions) b. FOREIGN $
6. PATIENT COSTS (Separate Inpatient and Outpatient)
s -
7. ALTERATIONS AND RENOVATIONS B
s -
8. OTHER EXF’E.NSES (Iltemize per instructions) .
Publication costs and reproduction services $ 100
NMR instrument usage (25 hrs/month @ $25/hour) 7,500
Computer usage 10,800
s 18,400
. ’ Subtotal ~ Items 1 thru 8 - |g 53,392
10. TRAINEE EXPENSES (See Instructions)
PREDOCTORAL Nes. Proposed s
FOR a. STIPENDS | POSTDOCTORAL No. Proposed s
OTHER (Specify) No. Proposed S
TRAINING DEPENDENCY ALLOWANCE S
GRANTS TOTAL STIPEND EXPENSES ———eeeee i [ $
b. TUITION AND FEES $
ONLY
c. TRAINEE TRAVEL (Describe) $
1", Subtotal ~ Trainee Expenses adl £
12, TOTAL DIRECT COST (Add Subtotals, Items 9 and 11, and enter on Page 1) » | $ 53,392
»
Substitute Budget Page 5-72 SO GPO 930.731

For Farme PHS 19R and PHS 2400.1




SECTION 1l — PRIVILEGED COMMUNICATION

Part D

DIRECT COSTS ONLY (Omit Cents)

BUDGET ESTIMATES FOR ALL YEARS OF SUPPORT REQUESTED FROM PUBLIC HEALTH SERVICE

1ST PERIOD ADDITIONAL YEARS SUPPORT REQUESTED (This application only)
DESCRIPTION (SAME AS DE-
TAILED BUDGET!| 2ND YEAR 3RD YEAR 4TH YEAR 5TH YEAR 6TH YEAR 7TH YEAR

PERSONNEL
COSTS 33,592 53,178 56,176
CONSULTANT COSTS _ _ _
{Include fees, travel, etc.)
EQUIPMENT - - -
SUPPLIES 900 1,000 1,100

DOMESTIC 500 500 500
TRAVEL

FOREIGN
PATIENT COSTS - - -
ALTERATIONS AND
RENOVATIONS - - -
OTHER EXPENSES 18,400 20,000 22,200
TOTAL DIRECT COSTS 53,392 74,678 | 79,976 ‘
TOTAL FOR ENTIRE PROPOSED PROJECT PERIOD (Enter on Page 1, Item 4) —————» $ 208,046

page if needec..)

L

See attached budget justification notes.

REMARKS: Justify all costs for the first year for which the need may not be obvious. For future years, justify equipment costs, as well as any
significant increases in any other category. If a recurring annual increase in personnel costs is requested, give percentage. (Use continuation

" PHS-398
Rev. 3-70
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COMPOSITE BUDGET -

PARTS A+ B+ C+ D
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PRIVILEGED COMMUNICATION

SECTION II

SUBSTITUTE THIS PAGE FOR DETAILED BUDGET PAGE

PERIOD COVERED

GRANT NUMBER

SUBSTITUTE
FROM THROUGH
DETAILED BUDGET FOR FIRST 12-MONTH PERIOD 5/1/74 4/30/75
1. PERSONNEL (List all personnel engaged on project) El;‘FEC)??? AMOUNT REQUESTED (Omit cents)
NAME (Last, first, initial) TITLE OF POSITION %"/ HRS. I TOTAL
Lederberg, Joshua G | Principal Investigator or 10
Program Director
Feigenbaum, Edward CS |Co-Principal Inves. 20
Djerassi, Carl Ch {Co-Principal Inves. 3
Buchanan, Bruce CS |Associate Inves, 100
Duffield, Alan Ch [Associate Inves., 50
Smith, Dennis Ch |Research Associate 100 COMPOSITE BUDGET
Sridharan Natesa CS |Research Associate 100
Hammerum, Steen Ch |Research Associate 100
Pereira, Wilfred Ch |[Research Associate 50
Rindfleisch, Thomas E |Research Associate 100
Carhart, Ray Ch {Post Doctoral Fellow 100
Summons, Roger Ch |Post Doctoral Felloy 100
Unnamed Ch |{Post Doc.Res.Assoc. 100
See attached sheet
TOTAL $ 302,567
2. CONSULTANT COSTS (Include Fees and Travel)
$ 1,100
3. EQUIPMENT (ltemize)
Computer Terminal
$ 3,000
4. SUPPLIES '
See attached sheet
s 22,000
STAFF s
TRAVEL 0. DOMESTIC 4,300
(Sce Instnictions) b. FOREIGN $ _
6. PATIENT COSTS (Separate Inpatient and Outpatient)
s
7. ALTERATIONS AND RENOVATIONS }
Mass spectrometer laboratory air conditioning and power modifications s 2,500
8. OTHER EXPENSES (Itemize per instructions)
Telephone, data communications, postage, etc. $ 1,600
Publication costs $ 2,500
Mini-computer maintenance contract $ 4,600
NMR Instrument usage $ 7,500
Computer terminal rental 4,800 152
Computer usage (ACME follow-on, Campus 360/67, and ARPANET) $131,800 s 152,800
9. Subtotal — Items 1 thry 8 $ 488,267
10. TRAINEE EXPENSES (Sce Instructions)
PREDOC TORAL No. Proposed s
FOR o. STIPENDS | POSTDOCTORAL No. Proposed $
OTHER (Specify) No. Proposed $
TRAINING DEPENDENCY ALLOWANCE H
GRANTS TOTAL $TIPEND EXPENSES ———mam—eep | §
b. TUITION AND FEES H
ONLY
c. TRAINEE TRAVEL (Describe) 5
1, Subtotal — Trainee Expenses s -
12, TOTAL DIRECT COST (Add Subtotals, Items 9 and 11, and enter on Page 1) $ 488 ’267
Substitute Budget Page 5-72 AL GPO 930.797

For Forms PHS 398 and PHS 2499-1




DO NOT TYPE IN THIS SPACE-BINDING MARGIN

Continuation page

|
1

PERSONNEL (Continued)

Name

Title of Position

Veizades, Nicholas
Reynolds, Walter
Steed, lLrnest
White, William
Tucker, Robert
Reiss, Steve
Wegmann, Annemarie
Pearson, Dale
Hjelmeland, Larry
Masinter, lLarry
Stefik, Mark
Farrell, Carl

Van Antwerp, Craig
Wyche, Margaret
DeFrancisci, Richard
Wharton, Kathy
Larson, Dee

Allan, Muriel

SUPPLIES

Office supplies

E

CS
CS
cS
Ch

CS
CS
cs
cs
Ch

Research Engineer
Research Engineer
Research Engineer
Computer Programmer
Computer Programmer
Computer Programmer
Senior Research Assistant
Electronics Technician
Research Assistant
Research Assistant
Research Assistant
Research Assistant
Research Assistant
Laboratory Technician
Machinist

Administrative Assistant
Secretary

Secretary

Chemicals, glassware, and laboratory apparatus
GC supplies (gases, phases, columns, etc.)

Dry ice and liquid nitrogen

Electronic supplies and parts

GC/MS data recording media (chart paper, Calcomp, etc.)
Mini-computer supplies (paper, ribbons, tapes, disks, etc.)

Mass spectrometer repairs and replacement parts

Time or
Effort

100
20
10
50
75
50

100
60

100
50
50

100
50
50
20
50
50
25

$ 1,450
3,400
950
1,500
3,500
2,100
1,500

7,600
$22,000

PHS-398
Rev. 2-69

Page

GPO : 1968 O - 350-360
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COMPOSITE - PARTS A, B, C, & D-
SECTION {1 — PRIVILEGED COMMUNICATION

BUDGET ESTIMATES FOR ALL YEARS OF SUPPORT REQUESTED FROM PUBLIC HEALTH SERVICE
DIRECT COSTS ONLY (Omit Cents)

15T PERIOD ; UPPORT RE E : jcati
DESCRIPTION AT PERIOD ADDITIONAL YEARS S ORT QUESTED (This application only)
TAILED BUDGET)| 2ND YEAR 3RD YEAR 4TH YEAR 5TH YEAR 6TH YEAR 7TH YEAR

PERSONNEL '
COSTS 302,567 357,613 377,926
CONSULTANT COSTS
{Include fees, travel, etc.) 1,100 1,200 1,300
EQUIPMENT 3,000 3,000 3,000
SUPPLIES 22,000 22,850 24,250
DOMESTIC 4,300 4,700 5,100
TRAVEL
FOREIGN - - -

PATIENT COSTS - - -

ALTERATIONS AND
RENOVATIONS 2,500

OTHER EXPENSES 152,800 168,100 182,150

TOTAL DIRECT COSTS 488,267 | 557,463 | 593,726

TOTAL FOR ENTIRE PROPOSED PROJECT PERIOD (Enter on Page 1, Item 4] ————— e $ 1 ,639,456

REMARKS: Justify all costs for the first year for which the need may not be obvious. For future years, justify equipment costs, as well as any
significant increases in any other category. If a recurring annual increase in personnel costs is requested, give percentage, {Use continuation
page if needed.)

PHS-398

Rev. 3-70 e /



BUDGET DLTALL AND JUSTIFICATION

The bulyets for the LENLDRAL Project are presented in four
parts, corresponding to the four proposal sections; A, B(ij and
(iL), C, andl D. Parts A and C represent the portions concerned
with Heuristic and Meta-DENDRAL; kPart B deals with the data
system automation and instrument maintenance functions as well as
the development aspects of GC/MS analysis of pody fluids; and
Part " 1is an extension ot DENDRAL methodoloygy to Carbon (13)
nuclear magnetic resonance spectrometry.

As a g2neral note, rrofessor Lederbery will devote a total
of 10% ot his time to this reszarch as the ?Principal
Investigator. His time is budgated as follows: 4% on Part A, 34
on Part B, and 3% on Part (.

The narrative comments on Parts A and C have been combined
below because the personnel and computer resources overlap to a
large extent.

BUDGET EXPLAJATION - PARTS A & C

PERSUNNFL?

a) The pecsonnel on the DENDRAL staff constitute its most
valuable resource. All of th2 people listed in the proposal are
now workiny on the DENURAL Project. A1l are necessary to
support the high level of scientific activity in Chemistry (A.
butfield, V. Smith, 5. Hammerum, and L. {ljelmeland) and
Computetr Science (R. Feigenbaum, B. Buchanan, N. Sridhatan, W.
White, S. KReiss, M. Ltefik, L. dasinter, 4and C. Farrellj.

Mr. tark Stefik's status will have changed to Research
Assistant for Part A from his current status as Computer
Progqrammer on Part B.

Mr. sSteve delss' salary has been increased in order to propelrly
compensat2 him for the duties he pertorms. Recent changes in
dratt boaru policies allow Conscientious Objectors to receive
higher compensation to refle-t actual job duties., sSpecific
University approval has been requested for this increase but
has not yst been received.

Mr, Larry #dasinter has previously been paid from other faunds,
but 1s essential to the NiH-related work.

P LT



b) Salary tigures are increased annually by 5% for merit
increases and promotions. Fringe benetits are budgeted at the
standatrd University rates of 17% through 8/74 and are increased
annually per University projections to 18.3% in 93/74, 19.3% iu
Y/75, and 20.48% 1n 9/70.

No new personnel are added in Year 2. However, the salary
budget increases by sore than the rates noted above because ail
of Dr. Bucihnanan's salary is covered (see c¢) below) and
Professor reigenpaum returns from his leave ot absence (see d)
below) .

c) btruce Ruchanar currently has an NTH Career Development Avard
throughk t/31/76. However, because of recent WIH budjet
cutbacks, there is a strong probability that this award will te
cancelled hefore that uate. Dr. Ferquson of NIH stated oun
276773 that the awvard could only be guaranteed through uw/74,

d) As potod 1in the Introduction to this proposal, vr.
Feigenbaum will be on leave of absence with AKPA tor a period
of two ycars. This overlaps the term of this qrant applicatioun
such that no salary is budygyeted for Dr. Feigenbaum duriny the
first grant year. His salary is budgeted starting in the second
grant year when he will formilly return to his position in this
research project,

LQUIPMENT:

No equipw2nt purchases are raquired tor Parts A and C.

SUPPLLES AND TRAVEL:

Office supplies are budgeted based on our experience over the
past year. The travel budget covers expected costs for
attendiny professional meetinys and maintaining contact with
related wdrk at other locations. Because Artificial
Intelligence is a rtapldly expanding field, it 1s essential to
maintain 3 high dJdeyree of personal interaction in order to
assimilata new developuments. These budget items dare increased
and rounda2d at 1o% per year.

AUy



OTHER EXPEHNSES:

Telephone costs include conn2ctions and usage for computer
terminals. Publication costs are budgeted at a nowminal rate
based on past experience and are increased by 10% per year, In
the catejory of Computer Terminal Rent, the budget for Part &
includes the lease const of 2 portable Texas Instruments
terminals. An additional terminal is added in 5/75 to
accommodate increased use of the projrams by versonnel aud a
larger cosmunity of Stanford users. The iPart ¢ budyet covers
the continued lease ot one T.J. terminal and an additional
terminal starting in 5/75.

Corputer time is budgeted according to current rate structures
based on 24r on-going cexperiance in utilizinjgy the Stanford
(SCC) A63/0v7 and machines available via the AxPANET., We will
not make use of the ACME follow-on machine (37u/15%8) for Parts
A and C bacause of the availability of superior LIs¢ facilities
on these other machines. Instrument data will be communicated
from the 370/158 (see pPart B) to the LISP progyrams for
analysis.



BUDGET LXPLANATION - PARLS B(L) AaD 8(ii)

This vudget covers instrumentatiorn maintenance, data syster
development, and resedarch into applications of GC/MS unalysis ok
body fluids as described in Parts B (i) and B(ii1) of this
proposdal. This budyet represents a significant increase over that
submitted tor Part B of the DENDRAL grant currently in-progjress
{(current budyet $80,000 per year). The major reasons for this
increase ar2 twofold: a) Increases in required personnel support
because of corresponding decreases in support from other sources
and b) The need to implewent oar computing support from a source
other than the ACME 36u/50 for which NIH funding is termindating.
We have riyorously attempted to keep these increases to an
absolute minimum consistent with maintaining the viability ot our
unaugmented research program.

We have previously receivad substantial support for our
GC/MS research from HASA. Becaase of shifting federal priorities,
however, NASA support has declined substantially and we project
Wwill terminate in the first yeir of this renewal. At the sanme
time, our rasearch has been moving to emphasize more and more
heavily GC/Ms5 applications in zlinically rc¢lated aspects ot
metabolic indicators of disease. Thus it 1s reasonable, as well
as necessary, that support for this continued research shiit to
NIH.

As wmerntioned in the Introduction to this proposal, we have
an application pending with NIH-GiS5 for support in applyinj these
technigques to aspects of yenetic disease. These proposals are
complementary in goals and it is assumed in this budyet that the
Genetics Center proposal will provide support for a mdajor
fraction {(approximately 50%) of tue low resoluotion GC/HS
laboratory (Finnigan 1C15 instrument) includinyg personnel,
supplies, otc. There 15, howevar, a small amount of operational
manpower ovarlap between the two proposed efforts., If bhoth
proposals dre funded, a4 savings will result through common
operational support which will be negotiated with NIH at the
appropriate time,

A5 discussed under future plans for Part B(i) of this
proposal, w2 have had to plan an alternative source of computing
to support this research bocause NIH subsidy of the ACHE facility
terminates in July 1973. We have chosen to use the
Stanford-suonsored follow-on to ACME, mounted on an Ism 37.4/150,
since ovur computer proyrams will operate with a minigum of
modification. This facility will operate on a tee-for-service
basis. Whera2as its rate structure is still evolving, we have
estinated, on the basis of available information, the cost of
transferring our computing to that facility as teflected in our
budget (%64,u09 per year). Tt should be noted that this rate
structure doses not include indirect charges at this time. as the
rate structure pecomes buetter lefined, the indirect cost may be

ey
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included in the usajge rdates. Tals would neacessitate a 5light
modification of the budygyet as will be negotiated with NID as
appropriata.

Tue tollowing gives a detalled description of the virious
components 21 the vart i+ budjet:

PFESONNTL:

The personnel budgetaed for GT/My applications, laboratory
operations, and data system levelopment are necessary to
achieve nur research quals and are currently active in the
GC/Mu projrams. Cheamistry sSuppoit for the interpretation of
body fluil analyses in cooperation with our clinical
conllaborators include Drs. A. buffield (29x), wW. Periera (20%),
and . Surwons (10u%). M. Wyche provides laboratory and
instrumett operation support for the low resolution GC/M5
laboratory. #Messers dindfleisch, Velizades, Reynolas, and Tucker
are essertial to the data systean developmant effort and proviue
hardware and software maintenance support as well. dessers
gindrleiscu (100%) ard Tucker (/5%) are priwarily rtesponsiuvle
for the s>ttware systcea design, implepentation, anu
maintenance, Mr. Veizades (100%) 13 primarily concerned 41th
the hardware maintenance and development aspects of the hijh
resolution HAT-711 instrument aanl Mr. Revunolds (L0x) with the
Finnigan 1v1% low resolution i1nstrument. ¥s. A. weguann (1u0k%)
is responsible for the operation of the hiqgh resolution GCT/M5
instrument (#MAT-711). br. Steed (10%) provides necessary
Jlasswork development ana maintenance, Mr. Pearson (60%)
suprorts the fabrication and repair of eloctronic hardware for
poth instruments, and d4r. DeFrancisci (2u%) provides necessary
rachinist support for mechanical repairs and fixtureus., fs.
Allan (2%%) provides reguired secretarial support ror thoe above
Instruwentation kesearch Laboratory persornel.

This manpawer complement is carried into the future years as
shown. Salaries are increased by 95k perl yedr and staff Lenetits
are appliod at standdarvd University rates. These start at 17k in
fiscal year 1974 (9,73 - 8//4) and increase to 18.34% in /74,
19.34¢ 1n 9,775, ard 20.4% in 3/7b based on University
projections.

BCUIPBENT:

Our request for additional ejuipment is wminimal. We budget tor
the purchlase of a4 computer tareinal in the first year for
$3,000. This replaces a currantly rented terminal integril to
the 4T/ /#L data systewm and saves 55,280 over the three yeaar



Jgrant period by purchasing instead of continued reutal.

In the sa2cond year we budqget for an event counter necessary ftor
proper ejquipment maintenance for which we dare assuming
respounsibility., ®We dalready maintain the Finnigyan 1015
instrument and will take over the NMAT-711 because of
progressively poorer pertormance by VARLAN Assiocidtes in
maintaining that instrument over the past year. This equipment
is also n2eded to implement 2xperimental control functions on
the mass sprctrometer.,

In the third year, replacem2nt of outdated test cequaipment will
be roquirad. $3,000 are budgated for this purpose,.

SUPPLLES:

Supplies are budgeted based on our actual operatinyg cxperience
and are sinimized consistent with a viable research effort.
Office supplies include stationery supplies, postage,
reproduction services, etc. ind are budjyeted at $63 per month.
The buadger for chemicals, yglissware, and laboratory appdcratus
(£2,900) provides the necessary materials for derivatizing and
analyzing body fluid samples. GC supplies ($950) and dry ice
and liquidl nitroyen ($1,500) are necessary tor instrusent
operation and are based on past 2xperience, The lar jest part ot
the ligquid nitrojen budg=at i35 usad for the high resolution
instrumant. Electronics supplies and parts ($3,5J03) inclade
circait taards, semi-cornductars, etc. needed for mass
spectromeater control electronics such as tor the metastable
acnquisition system as well a5 for maintaining our existing test
aquipmant (oscilloscopes, voltmeters, power supplievu, eto.),
GC/M5 data recorcing media (be, 190) 1include Chart anag Calcowp
plotter papers of various types (including UV-sersitive naper
for the YAT-711) for tae purvose of rccotrtding M4ass spectrometor
and gas chromatoyraph cffluent uata. The hudjeted awmount
reflects our usaje over the past year. Similarly, wini-conputer
supplies ($1,500) include Teletype and line printer paper and
ribbons, magnetic tapes (DEC tape and 1phk compatible tape), arud
disk cartridges vased on previous usage history. The budget for
mass spectiometer repairs anl replacement parts (§7,600) covers
our maintznance of these instruments based in part oo
predictable replacaments (filamonts, multipliers, <tc.) and in
part on dan estimate tromn pravious experience of unscheduled
probtlems {(power supplies, valves, pumps, etc.).

Phe supplies budjet tor future y2drs covels tihese sime LLens
with 6% added for increased usage and intlation.



TRAVEL:

We have Luodgeted for travel to attend protessional meetings and
to visit other GU/NS laboratorics on tae basis of 0 eaut ooast
trip ($500), 1 mid-wost trip ($350), and | west coast trip
($15.) .

ALTERATTONS AND EENOVAYIONS:

We have had problems with thermal overloads on the high
resolution rass spectromcter instrument and associated
electronics during the summer months., In addition, because ot
the modified computiny configuration required by the ACHMK
transition, we will locate a disk and printer equipment in the
same laboratory to support the mini-computer interfacing the
MAT-711. These conditions rejuaire an auyrentation to existing
air-conditioning and power facilities in the laboratory
estirated at $2,500.

OTHLER EXPENSES:

we budget for telephone and data communications saervice based
on our current eryperience ($100 per month). Tn addition, $1,0.0
is budyeted for publication costs and 34,600 for mini-computer
maintenance. This maintenance 1s an extension of our current
cortract with Digital Equipment Corporation and includes the
prevailiry 10% discount in the Stanford/LEC contract.

We budget tor data reduction and storage computing costs on the
ACME tollsw-on machine (370/15&5; as follows, based on our ACwH:Z
experienc2 and current information on the follow-on system rate
structure, We consume approximately 300,000 page-minutes of
computing per month on ACME for development and production
computingy. At a rate ot $.02 per page-minute, this comes to
6,000 per month. In addition, we usc approximately »«,00U0 pet
month for data storaye («0,000 vlocks at k.10 per uwiock per
ponth). This gives a total of 36,000 per year and applying a
projected 30% discount rate for hijh volume usage, leaves an
estimated net cost of $64,000 per year.

Thesce estimates are increasel by 6% in succeeding years for
increased usage and inflation.

/"-L_ i -‘r"



BUDGET EXPLANATION ~ PART D

This tudget covors the portion of the research program which
extends the DENDRAL methodology to Carbon (13) Jduclear Magnetic
Resonance Spectrometry.

PERSONNEL:

The personnel budget includes a salary tor Dr. R. Carhart after
the cxpiration of his NIH FelloWwship in b/74, one Post boctoral
Reseiarch Associate (to bo adled to the staff), and one
half-tim> Research Assistant (Mr. Van Antwerp). ¥o funding is
requested for Dr. Carl Djerassi's time (3%). A Computer
Programmer (to be added to the staff) is budgeted in 1375 to
assume th= additional anticipated programming duties.

Salaries are increased by 5% per year and staff benefits are
applied at standard University rates. These start at 17% in
fiscal year 1974 (9,73 - 8/74) and increase per University
projections to 15.3% in 9/74, 19.3% in 9/75, and £0.4% in 9/70.

SUPPLIES:

We budget »900 for chemical supplies for the prepacation ot
test samples.

FRAVFL:

We tudyet $500 to cover one 2ast coast trip.

OTHER EXPENSES:

Other expanses include $100 for publication and reproduction
costs and 37,500 for usage of the existing NMR instrument in
the vepattwment of Chemistry. This NMR usaje 1s budgeted at
standard rates covaringy 25 hours of usage per month at §25 per
hour. in addition, we budget four use of the stanfora (sC7)
360/uv7 comsputer where CMg analysis proyrams, at the current
level of 3levelopment, are run. these costs ave conputed on the

st
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basis of 1.5 hours of usage per month at approximately $o000 per
hour. '
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NANE TiTos 8IRTHOATE (AMa, Gay, rr..
Professor and Executive Head,

LEDERBERG, JOSHUA Department of Genetics 5-23-25
PLACE OF BIRTH (City, State, Country) PRESENT NATIONALITY (If ron-U.S citizen, SEX
Indicate kind of visa and expiration date)
Montc{air, New Jersey U.S A, Y Male TiFemaln
ECUCATICN 'Jugin with baccalaureate training und include postdoctorall
- YEASR [ SCIENTIFIC
INSTITUTION AND LOCATION DEGREE CONFERRED FIELD
Columbia College, New York B.A. 1944

College of Physicians & Surgeons,
Columbia University, New York (1944-46]
Yale University Ph.D. 1947 Microbiolooy
HONORS
1957 - National Acadeay of Sciences
1958 ~ Nobel Prize in Medicine

MAJOR RESEARCH INTEREST _ ROLE {N PROPOSED PROJECT

Molecular Genetics; Artificial Intelligencd PRINCIPAL INVESTIGATOR
RESEARCH SUPPORT [See instrucgons)

SEE ATTACHMENTS:

RESEARCH ANDXOR PROFZSSIDNAL EXPERIENCE (Starting with present posigon, [ist (raining end expanence relevant io ares of project List ail
Of MOost representadve pubhications Do not exceed 3 pages for each individaal,) . :

1961~ Stanforc University
L Director, Kennedy Laboratories.for Molecular Medicine
1959~ Proféssor, Genetics and Biology, and Executive Head Department of

Geneticu, Stanford University
1957-1959 University of Wisconsin
Chairman, Department of Medical Genetics

1957 Melbourne University, Australia
Fullbrighc Visiting Professor of Bacteriology
1950 University of California, Berkeley

Visiting Professor of Bacteriology
1947-1959 University of Wisconsin
- Professor of Genetics
1946-1947  Yale University. Research Fellow of the Jane Coffin. Childs Fund for.
Medical Research
1945-1946 Columbia University. Research Assistant in Zoology

Professional Activities:

1967~ NIMH: National Mental Health Advisory Council

1961-1962 President (Kennedy)'s Panel on Mental Retardation

1960- NASA Committees: Lunar and Planetary Missions Board

1958-" National Academy of Sciences: Committees on Space Blology

1950~ President's Science Advisory Committee panels. National Institutes

of Health, National Science Foundation study sections (genetics)

RHS-338
Rav, 3-70
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2)

3)

4)

5)

6)

7

Grant Number

NASA:NGR-05-020

NIH:AI-05160

NIH:RR-00311

NIH:GM-

NIH:RR-00785

NIH: Computer Lab-
oratory Health
Care Resource
Program

NIH:GM00295

RESEARCH SUPPORT SUMMARY FOR JOSHUA LEDERBERG

Grant Title

Cytochemical Studies of Planetary
Micro-organisms

Genetics of Bacteria

Advanced Computer for Medical Research
(ACME) Stanford Medical School Facility

Genetics Research Center
(J. Lederberg,Principal Investigator

Stanford University Medical
Experimental Computer Facility (SUMEX)
Successor to #3

Large Scale Screening of Body Fluids
for Metabolic Signs of Disease with
Computer-managed Gas Chromatographv
and Mass Spectrometry

Training Grant in Genetics

Current Year

$ 180,000

60,000

362,632

547,035

884,660

159,881

143,964

Total Award

$3,800,000

280,000
2,612,632
(yrs 4-7)
2,609,383

5,960,417

900,238

756,650

Grant Term

9/60-8/73

(Future support

dubious)
9/68-8/73

(Renewal pending)

1966-7/73
(see #5)

9/73-8/78
(Pending)

9/73-8/78
(Pending)

9/73-8/78

(Pending,Program

Budgeted

%

funds impounded)

7/69-6/73
(Renewal
pending)

Time
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SELECTED LIST OF PUBLICATIONS

Lederberg, J., 1959
A View of Genetics
Les Prix Nobel en 1958: 170-89.

Buchs, A., A. B. Delfino, A. M, Duffield, C. Djerassi, B. G. Buchanan,
E. A. Feigenbaum, and J. Lederberg, 1970.
Applications of Artificial Intelligence for Chemical Inference.
VI. Approach to a general method of interpreting low resolution
mass spectra with a computer., Helvitia Chimica Acta 53 (6): 1394-1417.

Feigenbaum, E. A., B. G. Buchanan, J. Lederberg, 1971
On generality and problem solving: a case study using the DENDRAL
program in Machine Intelligence 6, (B. Meltzer and D. Michie, eds.),
Edinburgh University Press, P. 165-190.

Reynolds, W. E., V. A. Bacon, J. C. Bridges, T. C. Coburn, B. Halpern,
J. Lederberg, E. C. Levinthal, E. Steed, R. B. Tucker, 1970 .
A Computer (Operated Mass Spectrometer System.
Analytical Chem. 42:1122-1129, September 1970.

Lederberg, J.
"Use of Computer to Identify Unknown Compounds: The Automation of
Scientific Inference" in Biochemical Applications of Mass Spectrometry
(G. R. Waller, ed.). John Wiley & Sons, New York (in press).




SELIIUN Il ~ PRIVILEGED COMMUNICATION Principal Investigator: Carl Djerassi
BIOGRAPHICAL SKETCH

(Give the following information for all professional personnel listed on page 3, beginning with the Principal Investigator.
Use continuation pages and follow the same general format for each person.)

NAME TITLE BIRTHDATE (Ma,, Day, Yr.]
Carl DJERASS! Professor of Chemistry October 29, 1923
PLACE OF BIRTH (City, State, Country) PRESENT NATIONALITY (/f non-U.S. citizen, SEX
indicate kind of visa and expiration date/}
Vienna, Austria U.S.A. KMale [ Female
EDUCATION (Begin with baccalaureate training and include postdoctoral)
YEAR SCIENTIFIC
INSTI !
TUTION AND LOCATION DEGREE CONFERRED FIELD
Kenyon College A.B. (summa 1942 Chemistry, Biology
cum laude)
University of Wisconsin Ph.D. 1945 Organic chemistry,
Biochemistry (minor)

HONORS * Hon, D.Sc., Natl. Univ, of Mexico (1953), Kenyon College (1958), Worcester Polytechnic
Institute (1972); Hon, Prof,, Fed. Univ. Rio de Janeiro (1969). Member U.S. National Academy of
Sciences, American Academy of Arts and Sciences, foreign member, Royal Swedish Academy of Sciences

f a ienti leopoldina), Brazilian Academy of Sciences, (cont, below)

MAJOR RESEARCH INTEREST Nat. prod. c_hemi‘sf ROLE IN PROPOSED PROJECT

(steroids, alkaloids, terpenoids, antibjotics) and
chem, appliccifions of pEysiccl, methads (mass Principal Investigator
ec,, optical rotatory dispersion, circular
RESEARCH SUPPORT (See instructions)  dichroism), Current  Total % Time
Grant Title Period Year Budgeted Effort
NIH AM 04257 Mass Spectrometry in 10/1/70 to $56,833 $316,016 10%
Organic and Biochemistry  9/30/75
NiH GM AM Marine Chemistry with 1/1/73 to 112,550 578,180 18%

06840-15 special emphasis on steroids 12/31/77
This is o pending application which, if approved, will represent o renewal of my current NIH Grants
No. GM 06840 and No. AMCA=-12785, both of which expire in 1973,

RESEARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with present position, list training and experience relevant to area of project. List all
or mast representative publications. Do not exceed 3 pages for each individual,)

Academic Experience:
Professor of Chemistry, Stanford University, 1959~present.
Associate Professor (1952-1954) and Professor (1954-1959), Wayne State University,

Industrial Research Experience:

Ciba Pharmaceutical Co., summit, N.J.: Research Chemist, 1942-1943 and 1945-1949.
Syntex Corporation: Associate Director of Chemical Research {(Mexico City) 1949-1952,
Research Vice President (Mexico City) 1957-1960; (Palo Alto, California) 1960-1968,

President, Syntex Research 1968-present,

Editorial Boards:
(Current) Journal of the American Chemical Society, Steroids, Tetrahedron, Organic Mass Spectrometry.

(continued on next page)

Honors (cont.)

Mexican Academy for Scientific Investigation. Hon. Fellow of Phi Lambda Upsilon, Amer. Academy of
Pharmaceutical Sciences, British Chemical Society and Mexican Chemical Society, Phi Beta Kappa.
Numerous hon. lectureships including 1964 Centenary Lecturer (The British Chemical Society) and 1969
Annual Chemistry Lecturer, Royal Swedish Academy of Engineering. American Chemical Society Award
in Pure Chemistry (1958), Baekeland Medal (1959), Fritzsche Award (1960). Intra=Science Research
Foundation Award (1969). Freedman Patent Award of American Institute of Chemists (1971).

Foreign Member, Royal Swedish Academy of Sciences (1972). D.Sc. (hon.), Worcester Polytechnic
Institute (1972). Scheele~Lecturer, Pharmaceutical Society of Sweden (1972); American Chemical

RHS-398 Society's Award tor Creative Invention g‘ﬂd).
Rev. 3-70 - age 5

U, S, GOVERNMENT PRINTING OFFICE : 1971 O - 451-736
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BIOGRAPHICAL SKETCH (C. Djerassi) Continuation page  Principal Investigator:Carl Djerassi

RESEARCH AND/OR PROFESSIONAL EXPERIENCE (cont.)

Miscellaneous:

Chairman of the AAAS Gordon Research Conferences on Steroids and Natural Products (1952-1954);
Member of American Pugwash Committee (1968 to present); Chairman of Latin America Science Board
of National Academy of Sciences (1966-1968); Chairman of National Academy's Board on Science
and Technology for [nternational Development.

PUBLICATIONS

Author or co-author of 750 publications and six books. Approximately 150 papers and one book |
deal with various applications of chiroptical methods in organic and biochemistry. ]

PH4S-398 Page
Rev. 2-69 GPO : 1969 O - 350-360



SECTION 11 — PRIVILEGED COMMUNICATION

BIOGRAPHICAL SKETCH

{Give the following information for all professional personncl listed on page 3, beginning with the Principal Investigator.
Use continuation pages and follow the same general format for each person,}

NAME T|Tl:E . BIRTHDATE Mo., Day, Yr.)
Principal Investigator,
Feigenbaum, Edward A. DENDRAL Project 1-20-36
PLACE OF BIRTH (City, State, Country) PRESENT NATIONALITY (If non-U.S. citizen, SEX
indicate kind of visa and expiration date)
Weehawken w Jer U.S. Citi
h en, Ne ersey 5. Citizen £ Matle  [JFemale
EDUCATION (Begin with baccalaureate training and include postdoctoral)
YEAR SCIENTIFIC
INSTITUTION AND LOCATION DEGREE CONFERRED FIELD
Carnegie Institute of Technology
Pittsburgh, Pennsylvania B.S. 1956 Electrical Engineering
Ph.D. 1959 Behavioral Sciences.

HONORS g3nd memberships: -
American Psychological Association; Association for Computing Machinery (Member
of the National Council 1966~68); American Association for the Advancement of

Science., )
MAJOR RESEARCH INTEREST ROLE IN PROPOSED PROJECT
Artificial Intelligence Principal Investigator

RESEARCH SUPPORT (See instructions)

RESEARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with present position, list training and experience relevant to area of project List all
or most representative publications, Do not exceed 3 pages for each individual.)

1965- Stanford University, Computer Science Department Faculty
. 1965-1968 Stanford University, Director, Computation Center
1963 Summer Research Training Institute in Computer Simulation of Cognitive
Processes (National Science Foundation)
1962 Carnegie Corporation. ©Sumer Research Training Institute in Heuristic

Programming. Faculty member.
1960-1964 University of California, Berkeley
Research-Center for Research in Management Science, 1960-196k
Research-Center for Human Learning, 1961-196L )
Assistant and Associate Professor, School of Business Administration, 1960-6k
1957-1960 The RAND Corporation, Santa Monica, California
1956 IBM Scientific Computing Center, New York

Selected Publications:
"Applications of Artificial Intelligence for Chemical Inference I. The Number
of Possible Organic Compounds. Acyclic Structures Containing C, H, O and N",
J. Am. Chem. Soc., 91, 2973 (1969). (Co-Author).

"Applications of Artificial Intelligence for Chemical Inference II. Interpretation
of Low Resolution Mass Spectra of Ketones", J. Am. Chem. Soc., 91, 2977 (1969).
 (Co-Author). ‘

RHS-398
Rev. 3-70



Publications of Edward Feigenbaum

"Applications of Artificial Intelligence for Chemical Inference III.
Aliphatic Ethers Diagnosed by their Low Resolution Mass Spectra and Nuclear
Magnetic Reconance', J. Am. Chem. foc., 91, 7hho (1909). (Co-Author).

"Heuristic DENDRAL: A Program for Generating lixplanastory llypoLheses in
Organic Chemistry", in Machine Intelligence L, Edinburgh University Press,
1969. (Co-Author).

"Toward an Understanding of Information Processes of Scientific Inferernce
in the Context of Organic Chemistry", in Machine Intelligence 5, Edinburgh
University Press, 1970. {Co-Author).

"A Heuristic Program for Solving a Scientific Inference Problem: Summary
of Motivation and Implementation", Stanford Artificial Intelligence Project
Memo No. 10L, Wovember 1969. (Co-Author).

“"Applications of Artificial Intelligence For Chemical Inference IV. Saturated
Amines Diagnosed by Their Low Resolution Mass Spectra and Nuclear Magnetic
Resonance Spectra', Journal of the American Chemical Society, 92, 6831 (1970).
(Co=Author).

"Applications of Artificial Intelligence for Chemical Inference V. An
Approach to the Computer Generation of Cyclic Structures. Differentiation
Between All the Possible Isomeric Ketones of Composition C6H100", Organic
Mass Spectrometry, 4, 493 (1970). (Co-Author).

"Applications of Artificial Intelligence for Chemical Inference VI. Avproach
to a General Method of Interpreting Low Resolution Mass Spectra with a
Computer", Chem. Acta Helvetica, 53, 139k {1970). (Co-Author).

"On Generality and Problem Solving: A Case Study Using the DENDRAL Program",
in Machine Intelligence 6, Edinburgh University Press (1971). (Co-Author).

"A Heuristic Programming Study of Theory Formation in Science", in proceedings
of the Second International Joint Conference on Artificial Intelligence,
Imperial College, London (September 1971). (Co-Author).

"Applications of Artificial Intelligence for Chemical Inference VIII. An
Approach to the Computer Interpretation of the High Resolution Mass Spectra
of Complex Molecules. Structure Elucidation of Estrogenic Steroids",
Journal of the American Chemical Society, 94, 5962-5971 (1972). (Co-Author).

"Heuristic Theory Formation: Data Interpretation and Rule Formation'", in
Mechine Intelligence 7, Edinburgh University Press (1972). (Co-Author).

"Applications of Artificial Intelligence for Chemical Inference X. Datsum.
A Data Interpretation Program as Applied to the Collected Mass Spectra of
Estrogenic Steroids", to be submitted. (Co-Author).



SECTION |l — PRIVILEGED COMMUNICATION

BIOGRAPHICAL SKETCH

{Give the following information for all professional personnel listed on page 3, beginning with the Principal Investigator.
Use continuation pages and follow the same general format for each person,}

NAME TITLE BIRTHDATE (Mo., Day, Yr.)
Buchanan, Bruce G. Research Computer Scientist T-T-40
PLACE OF BIRTH (City, State, Country) PRESENT NATIONALITY {If non-U.S. citizen, SEX
indicate kind of visa and expiration date)
St. Louis, Missouri U.S.Citizen .
) Mate ("] Female

EDUCATION {Begin with baccalaureate training and include postdoctoral)

YEAR SCIENTIFIC
INSTITUTION AND LOCATION DEGREE CONFERRED FIELD
Ohio Wesleyan University B.A. 1961 Mathematics
Michigan State University M.A., Ph.D.| 1966 Philosophy

HONORS v

Recipient of National Institutes of Health Career Development Award (1971-1976)

Invited Speaker at 1972 National Institutes of Health Symposium on Numerical Methods i
Chemistry (Washington)

MAJOR RESEARCH INTEREST . ROLE IN PROPOSED PROJECT

Associate Investigator

RESEARCH SUPPORT (See instructions)

RESEARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with present position, list training and experience relevant to area of project List all
or most representative publications, Do not exceed 3 pages for each individual,)

1972~present Research Computer Scientist, Stanford University

1966-1971 Research Associate, Stanford Artificial Intelligence Project

Publications:
"On the Design of Inductive Systems: Some Philosophical Problems". British Journal
for the Philosophy of Science 20 (1969), 311-323. (Co-Author).

"Applications of Artificial Intelligence for Chemical Inference II. Interpretation
of Low Resolution Mass Spectra of Ketones". Journal of the American Chemical Society,
91, 2977-2981 (1969). (Co-~Author).

"Applications of Artificial Intelligence for Chemical Inference I. The Number of
Possible Organic Compounds: Acyclic Structures Containing C, H, O and N". Journal
of the American Chemical Society, 91, 2973-2976 (1969). (Co-Author).

"Applications of Artificial Intelligence for Chemical Inference III. Aliphatic
Ethers Diagnosed by Their Low Resolution Mass Spectra and NMR Data". Journal of the
American Chemical Society, 91, Tuko-45 (1969). (Co-Author).

"Heuristic DENDRAL: A Program for Generating Explanatory Hypotheses in Organic
Chemistry". Machine Intelligence U4, Edinburgh University Press (1969). (Co-Author).

RHS-388
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Publications of Bruce Buchanan:

"Toward an Understanding of Information Processes of Scientific Inference in the
Context of Organic Chemistry". Machine Intelligence 5, Edinburgh University
Press (1969). (Co-Author).

"On Generaiity and Problem Solving: A Case Study Using the DENDRAL Program'.
Machine Intelligence 6, Edinburgh University Press (1969). (Co-Author).
"Seme Speculation About Artificial Intelligence and Legal Reasoning". Stanford
Law Review, Vol. 23, No. 1, November 1970. (Co-Author).

"Applications of Artificial Intelligence for Chemical Inference VI. Approach t-
a General Method of Interpreting Low Resolution Mass Spectra with a Computer”.
Chemica Acta Helvetieca, 53, 139k (1970). (Co-Author).

"An Application of Artificial Intelligence to the Interpretation of Mass Spectra'.
Mass Spectrometry Techniques and Appliances (1970).

"Applications of Artificial Intelligence for Chemical Inference IV. Saturated
Amines Diagnosed by Their Low Resolution Mass Spectra and Nuclear Magnetic Resonance
Spectra’. Journal of the American Chemical Society, 93, 6831 (1970). (Co-Author).

"The Heuristic DENDRAL Program for Explaining Empirical Data''. Proceedings of
IFIP Congress 1971, Ljubljana, Yugoslavia. (Co-Author).

"A Heuristic Programming Study of Theory Formation in Science". Proceedings of
Second International Joint Conference on Artificial Intelligence, Imperial College,
London (1971). (Co-Author).

"Applications of Artificial Intelligence for Chemical Inference VIII. An Approach
to the Computer Interpretation of the High Resolution Mass Spectra of Complex
Molecules. Structure Elucidation of Estrogenic Steroids". Journal of the American
Chemical Society, 1972. (Co-Author).

"Heuristic Theory Formation: Data Interpretation and Rule Formation". Machine
Intelligence 7, Edinburgh University Press (1972). (Co-Author).

"Review of Hubert Dreyfus' 'What Computers Can't Do: A Critique of Artificial
Reason'", Computing Reviews (January, 1973).

"Applications of Artificial Intelligence for Chemical Inference IX. Analysis of
Mixtures Without Prior Separation as Illustrated for Estrogens". Submitted to the
Journal of the American Chemical Society. (Co-Author).

"Applications of Artificial Intelligence for Chemical Inference X. Datsum. A Datsa
Interpretation Program as Applied to the Collected Mass Spectra of Estrogenic
Steroids". To be submitted. (Co-—-Author).

Memberships
Association for Computing Machinery (ACM)
Philosophy of Science Association
American Association for Advancement of Science (AAAS)
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NANE TITLE , BUATSOATE Jor 2 s ae
Alan M, DUFFIELD Rescarch Associate Decehter 261535
PLACE OF BIRTH (City, State, Countryl PRESENT NATIONALITY {If non-U.S citizen, EX
indicate kind of visa and expiration date)
Perth, Western Australisa . Australian, Perrmanent resident
Tomiprons Viza T3 Male T Famy s
EDUCATION (59 s tn Daccalaureate trainisy gnd include pa.idociara)
YEAR SCIENTIFIC
INSTITUTION AND LOCATION
oL OEGREE CONFERRED FiZLD
University of Western Australia B. Sc(lst CHnss B
: Hons) 1958 Organic Chezistry
University of Western Australia Ph.D. 1962 Organlc Chezsitry
HONORS .
L
MAJOR RESEARCH INTEREST ROLT IN PROPOSED PROJECT
Applications of mass spectrcmetry to Organic Ceemist/mass spectroscopist
Piology and Biomedical Problems

RESEARCH SUPPORT (See iastructions)
N/A

RESEARCH A% O/0R PRCFESSI ONAL EXPERIZINCE (Startirg with present cosition, ist 1raining and eXperience reievant (0 area of pr,ect wiif 4
Or most represencauve pudacatians, 0o not exceed 3 pages for each individual.)

. I PR P

1970 - Research Associate, Departiment of Genetics, Stanford University
School of Medieins

1969 - Head of the lMass Spectrometry Laboratory, Chemistry Department
Stanford Universivy .

1965 - 69 Zecearch Ascociate, Department of CHeﬁ;stry. Stanford University

1963 - 65 Postidoctoral Fellow, Department of Chemistry, Stantord University

1962 - 63 Postdoctoral Fellow, Department of Biochemistry. Stanford Umversny
. School ol Medicine.

PUBLICATIONS SINCE 1971
' i f Mass Spectra.
1. olication of Artificial Intelligence to the Interpretation of
An A&os‘s Spectrometry, B. W G. Milne, Ed., John Wiley and Sons,

York, 1971, po. 121-178
lB\i'e\g. é: "chhcnch\)? A. M. Duffield and A. V. Robertson

ST
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10,

11,

12,

Mass Spectrometry in Structural ard Stereochemical Problems. CCIV. Zpezirz
of Hydantoins.II. Electron Impact Induced Fragmentation of some Substituted
Hydantoins.

Org. Mass Spectr., 5, 551 (1971)
By R. A. Corral, 0. 0. Orazi, A. M. Duffield and C. Djerassi

Electron Impact Induced Hydrogen Scrambling in Cyclohexancl and Isomeric
Methylcyclohexanols.

Org. Mass Spectr., 5, 383 (1971)

By R. H. Shapiro, S. P. Levine and A. M. Duffield

Derivatives of 2-Biphenylcarboxylic Acid.
Rev. Roumain. Chem., 16, 1095 (1971)
By A. T. Balaban and A. M. Duffield

Alkalcide aus Evonymus europaea L.
Helv. Chim. Acta, Sk, 21u4 (1971)
By A. Kldsek, T. Reichstein, A. M. Duffield and F. Santavy

Studies on Indian Medicinal Plarts. XXVIII. Sesquiterpene Lactones cf
Enhyurz Fluctuans Lour. Structures of Enhydrin, Fluctuanin and Fluctuadin.
Tetrahedron, 2§ 228% (1472).
By E. Ali, P. P, Ghosh Dastidar, S. C. Pakrashi, L. J. Durham
and A. M. Duffield

The Electron Impact Promoted Fragmentation of Aurcne Epoxides.
Orz. Mass Spectr. &, 199 (1972)

By B. A. Brady, W. I. 0'Sullivan and A. M. Duffield

The Determination of Cyclchexylamine in Aqueous Solutions of Sodium Cyclarate
by Electron Capture Gas Chromategraphy.

Anal. Letters, 4, 301 (1971)

By M. D. Soloman, W. E. Pereira and A. M. Duffield

Computer Reccgnition of Metastable Ions. Nineteenth Annual Cecnference o
Mass Spectrometry, Atlanta, 1971, p. 63 o
By A. M. Duffield, W. E. Reynolds, D. A. Anderson, R. A. Stillman, . r.
and C. E. Carroll

Spectrometrie de Masse. VI. Fragmentation de Dimethyl-2,2-dioxoclanes-1,2-
Insatures.

Org. Mass Spectr., 5, 1409 (1971)

By J. Kossanyi, J. Chuche and A. M. Duffield

Chlorpromazine Metabolism in Sheep. II. In vitro Metabolism and Preparaticn
of 3H-7-Hydroxychlcrpromazine.

Journees D'Agressologie, 12 , 333 (1371])

By L. G. Brooks, M. A. Holmes, I. S. Forrest, V. A. Bacon,

A. M. Duffield and M. D. Solocmon

Mass Spectrometry in Structural and Stereochemical Problems. CCXVII.
Electron Impact Promoted Fragmentation of O-Methyl Oximes of Some
a,B8-Unsaturated Ketones and Methyl Substituted Cyclohexanones.
Canadiaa J. Chem., 50, 2778 (1972)
By Y. M. Sheikh, R. J. Liedtke, A. M. Duffield and C. Djerassi
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TUSR CONtiNUINON T 303 Iy T gemae generafformar lfor gach person.)
NAME TITLE BIRTHDATE (o, Cav, vr)
Wilfred E, PEREIRA Research Associate June 23 163§
PLACE OF BIRTH (City, State, Country) PRESENT NATIONALITY (/f non-U.S citizen, SEX
indicate kind of visa and expiration q’are}
Mad S. Indi Indian, Permanent Resident
adras, S, India Irmisrant Visa GlMale T Famsa

EDUCATION (Benin with baccalaureate training and include postdoctorat)

] SCIENTIF|
INSTITUTION AND LOCATION DEGREE CONFERRED fEn
Madras Medical College, Madras, India | B, Pharm 1960 Pharmaceutical Crermistry
Saugar Univ, Madhya Pradesh, India M. Pharm 1962 Pharm. Chem & Cher of Natu:
U.C. Med. Center, San Francisco, Calif | Ph.D. 1968 Pharm. Chem & Pharrmazolocsy
HONORS -
MAJOR RESEARCH INTEREST ROL™ IN PROPOSED PROJECT
Identification of Metabolites & drug
metabolites in Biological fluids Organic chemist

RESEARCH SUPPORT (See instructions)

RESEARCH AND CR PROFESSIONAL EXPERIENCE iStarting witr orasent position, list training and experience rel2vant to area of project List i
ar magsg representative putiications, Do not exceed 3 pages for each individual.) :

o - 1097 Fost Coctoral Fellow, Cept, of Genetics Stanford University Med. School
1970 ~ present Research Associate same institution 7
During these four years I have been involved with peptide synthesis, amino acid analysis
and synthetic organic chemistry. I helped develop methods for the separation of
diastericisomers by gas chromatography and have been involved with the routine use of
gas chromatography mass spectrometry for the identification of urinary metabolites in normal
and rathological urine and serum samples, My applications of mass spectrometry have
ircluded ths deveclirment of mass fragmentography for the determination of the amino acid
contents of soil and pixsmaxx serum., My present project involves the screening of urine
from leukemic patients for abnormal metabolites and to investigate the metabolic fate of
anti-leukemic chemotheropeutic agents in the body.

PUBLICATICNS

1. Transesterification with an Anion-exchange Resinj
W, Pereira, V., Close, W, Patton and B. Halpern,

J. Org. Chem. 34:2032 (1969).

2. Alcoholysis of the Merrifield-type Peptide-polymer Bond with an Anion

Exchange Resinj
W. Pereira, V. A. Close, E, Jellum, W, Patton and B. Halpern,

Australian J. of Chem, 22:1337 (1969).
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Publlcatlons

13.

14,

15.

ls6.

17.

18.

19,

20,

Thermal Fragmentation of Quinoline and Isoquinoline N-Oxides in the Ion
Source of a Mass Spectrometer.

Acta Chem. Scand., 26, 2423 (1972).

By A. M. Duffield and 0. Buchardt

Applications of Artificial Intelligence for Chemical Inference. VII. in
Approach to the Computer Interpretation of the High Resolution Mass Spzcira
of Complex Molecules. Structure Elucidation of Estrogenic Steroids.

J. Amer. Chem. Soc., 94, 53962 (13972)

By D. H. Smith, B. G. Buchanan, R. S. Englemore, A. M. Duffield,

A. Yeo, E. A. Feigenbaum, J. Lederberg and C. Djerassi

Mass Spectrometry in Structural and Stereochemical Prcblems. CCXIX.
Identification of a Unidirectional Quadruple Hydrogen Transfer Process
in 7-Phenyl-hept-3-en-2-one O-Methyl Oxime Ether.

Org. Mass Spectr., 6,1271 (1972).

By R. J. Liedtke, Y. M. Sheikh, A. M. Duffield and C. Djerassi

An Automated Gas Chromatographic Analysis of Phenylalanine in Serun.
Clinical Biochem., 5, 166 (1972) |
By E. Steed, W. Persira, B. Halpern, M. D. Soleomcn znd

A. M. Duffield

Pyrrolizidine Alkaloids. XIX. Structure of the Alkaloid Erucifoline.
Coll. Czech. Chem. Ccmmun., (1972) .
By P. Sedmera, A. Klasek, A. 4, Duffield and F. Santavy.

Mass Spectrometry in Structural arnd Stereochemical Prcblems, CCHXIT,

Delineation of Ccmpeting Fragmentation Pathways of Comolex Mol

from a Study of Metastable Ion Transitions nf Deuterated Zerliv
Org. Mass Spectr., 7, (1973)

By D. H. Smith, A. 4. Duffield and C. Djerassi

-2

Chlorination Studies I. The Reaction of Aqueous @yﬁochlorous Acid with

Cytosine.
Biochem. Biophys. Res. Commun., 48, 880 (1972)
By W. Patten, V. Baccn, A. M. Duffield, B. Halpern, Y. Hoyano, ¥.

Pereira and J. Lederberg

A Study of the Electron Impact Fragmentation of Promazine Sulphcxide
and Promazine using Specificallv Deuterated Analogues.

Austral. J. Chem., 26, (1973). _
By M. D. Solcmon, R. Summons, W. Pereira and A. M. Duffield

Spectrometric de Masse. VIII. Elimination d'eau Induite par Impact
Electronique dans le Tetrhydro-1,2,3,4-naphtalenediol-1,2.
Org. Mass. Spectrom., 7 (1973).
By P. Perros, J. P. Morizui, J. Kossanyi and A. M, Duffield

The Determination of Phenylalanine in Serum by Mass Fragmentography

Clinical Biochem., submitted for publication (1973).
By W, E. Pereira, V. A. Bacon, Y. Hoyano, R. Summons and A. M. Duffield
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L,

Se

6.

70

9.

10,

The Action of Nitrosyl Chioride on Iaenylalanine Peptides;
W, Patton, E, Jellum, D, lNitecki, W. Pereira and B, Halpern,
Australian J. of Chem. 22:2709 (1969).

Abnormal Circular Dichroism of o4 -Amino Acid Esters;
Js Cymerman Craig and W. E. Pereira,
Tet, Let. 18:1563 (1970).

The Use of (+)-2,22-Trifluoro-l-Phenylethylhydrazine in the Optical
Analysis of Asymmetric Ketones by Gas Chromatography;

W. E. Pereira, M, Solomon and B. Halpern,

Australian J. of Chem.24:1103 (1971).

The Microsomal Oxygenation of Ethyl Benzene. Isotopic, Sterecchemical,

and Induction Studies;
R. E, McMehon, H. R. Sulliven, J. Cymerman Craig and W, E, Pereira,
Arch. Biochem. Biophys. 132:575 (1969).

The Steric Analysis of Aliphatic Amines with Two Asymmetric Centers
by Gas-liquid Chromatography of Diastereoisomeric Amides,

W. E. Pereira and B, Halpern,

Australian J. Chem. 25:667 (1972).

Optical Rotatory Dispersion and Absolute Comfiguration -XVII,
ol «Alkylphenylacetic Acids;

J. Cymerman Craig, W, E. Pereira, B, Halpern and J, W, Westley,
Tetrahedron 27:1173 (1971),

The Optical Rotary Dispersion and Cire dar Dichroism of ol-Amino and
A =-Hydroxy Acids;

J. Cymerman Craig and W. E., Pereira

Tetrahedron 26:3457 (1970) .

The Determination of Cyclohexylamine in Agqueous Solutions of Sodium
Cyclamate by Electron-capture Gas Chromatography;

M, D. Solomon, W, E, Pereira and A, M, Duffield,

Anal, Let, b4:301 (1971).



Publications continued=

11,

12,

13.

1L,

15.

16.

17.

18.

19,

20,

Chlorination Studies. I. The Reaction of Aqueous Hypochlorous Acid
with Cytosine; L ..a

W, Patton, V. Brown, A. M. Duffield, B, Halpern, Y. Hoyano, W, Pereira
and J. Lederbverg,

Biochem. Biophys. Res. Commun, 48:880 (1972).

The Use of R=(+)-1-Phenylethylisocyanate in the Optical Analysis of
Asymmetric Secondary Alcohols by Gas Chromatography;

W, Pereira, V, A, Bacon, W, Patton, B, Halpern, and G. E, Pollock,
Anal, Let, 3:23 (1970).

A Rapid and Quantitative Gas Chromatographic Analysis for Phenylalanine
in Serum;

B. Halpern, W, E. Pereira, M. D, Solomon and E, Steed,

Anal, Biochem. 39:156 (1971).

Electron-impact Promoted Fragmentation of Alkyl-N-(l-Phenylethyl)-
Carbamates ©f Primary, Secondary and Tertiary Alcchols;

W. E, Pereira, B, Halpern, M. D. Solcmon and A. M, Duffield,

Org. Mass Spectrometry 5:157 (197).

Peptide Sequencing by Low Resolution Mass Spectrometry;
VY. Bacon, E. Jellum, W, Patton, W. Pereira and B. Halpern,
Biochem. Biophys. Res, Commun. 37:878 (1969).

A Gas Liquid Chromatographic Method for the Determination of Phenylalanine
in Serum;

E, Jellum, V., A, Close, W, Patton, W, Pereira and B, Halpern,

Anal, Biochem. 31:227 (1969)

Quantitative Determination of Biologically Important Thiols and
Disulfides by Gas Liquid Chromatography;

E., Jellum, W, Patton, V. A, Bacon, W. E, Pereira and B, Halpern,
Anael. Biochem. 31:339 (1969). .
A Study of the Electron Impact-promoted Fragmentation of Promazine
Sulfoxide and Prormazine Using Specifically Deuterated Analogues;
M, D. Solomen, R, Summons, W, Pereira and A. M, Duffield,
Australian J., Chem. (1973, in press).

The Determination of Phenylalanine in Serum by Mass Fragmentography;
W. Pereira, V. A, Bacon, Y. Hoyano, R. Summons and A. M, Duffield,
Clin., Biochem. (In press)

Chlorination Studies II, The Reaction of Aqueous Hypochlorous Acid
with X~-Amino Acids and Dipeptides;

W. E, Pereira, Y. Hoyano, R, Summons, V. A. Bacon and A, M, Duffield,
Biochem.et Biophys. Acta (In press),
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NANME NITLE BIRTHOATE (Mo, Dsy, Yr.)
Thomas C. Rindfleisch Research Associate 12-10-41
PLACE OF BIRTH (City, State, Countryl PRESENT NATIONALITY (If non-U.& citizen, SEX -

Oshkosh, Wisconsin, USA

USA

indicate kind of visa and expirstion date)

[ﬁMale T Fermun

EDUCATION [Begin with baccalaurvate training end include postdoctoral)

YEAR SCIENTIFIC
INSTITUTION ANOD LOCATION DEGREE CONFERRED FIELD
Purdue University, Lafayette, Ind. B.S 1962 Physics
Czlifornia Ingtitute of Technology, M.S 1965 Physics
Pasadena, CA Ph.D Thesis to bd completed., All
course work land examinations
completed.

HONORS

Purdue University, Graduated with Highest Honors, Sigma

X1,

FAJOR RESEARCH INTEREST
Space sciencee, computer science and
image processing :

ROLE IN PROPOSED PRQUJECT

Technical Support

HESEARCH SUPPGRT (Sow instruc ont)

RESEARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with prasent position, [i5t training and expariance relevant to arwa of pro;oct Lirt &1

Or maat represantative publicationt, Do not exceod 3 pagos for esch

individ.al,}

1971-Present Stanford University Medical School, Department of Genetics,

Stanford, CA.

Research Associate -~ Massg Spectrometry, Instrumentation research.
1962-1971 Jet Propulsion Laboratory, California Institute of Technology,

Pasadena, CA.
Relevant Experilence:

1969-1971: Supecrvisor of Imaze Processing Developument and
Applications Group.
1968-1969: Mariner Mars 1969 Cognizant Engineer for Image

Processing

1962-1968: Engineer - design and implement image processing
computer software.

1. Rindfleisch, T. and Willingham, D., "A Figure of Merit Measuring Picture
Resolution," JPL Technical Report 32-666, September 1, 1965.

2, Rindfleisch, T. and Willingh&m, D., "A Figure of Merit Measuring Picture
Regolution," Advances in Electronics and Electron Physics, Volume 224,
Photo~Electvonic Iwage Devices, Academic Press, 1966,

HESd

~



Thomas C. Rindfleisch
PUBLICATIONS (cont'd)

3.

8.

9.

Rindfleisch, T., "A Photometric Method for Deriving Lunar Topographic
Information," JPL Technical Report 32-786, September 15, 19465,

Rindfleisch, T., "Photometric Method for Lunar Topography, Photo-
grammetric Engineering, March 1966,

Rindfleisch, T., "Generalizations and Limitations of Photoclinometry,"
JPL Space Science Surmary Volume III, 1967.

Rindfledisch, T., "The Digital Removal of Noise from Imagery," JPL Space
Science Summary 37-62 Volurme III, 1970.

Rindfleisch, T., "Digital ImAge Processing for the Rectification of
Television Camera Distortions," Astronomical Use of Television-Type
Image Sensors, NASA Special Publication SP-25%, 1971,

Rindfleisch, T., Dunne, J., Frieden, H., Stromberg, W., and Ruiz, R,,
“Digital Processing of the Mariner 6 and 7 Pictures," Journal of
Geophysical Research, Voluzme 76, Number 2, January 1971,

Rindfleisch, T., "Digital Image Processing,” To be published, IEEE
Special Issue, July 1972.
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NAME TITLE BIRTHDATE (Mo., Day, Yr.)

Dennis H. Smith Research Associate 11/12/42
PLACE OF BIRTH (City, State, Country} PRESENT NATIONALITY (If non-U.8& citizen, SEX

indicate kind of visa and expiration date)
New York USA 2&1 Male [ Female
EDUCATION (Begin with baccalaureate training and include postdoctoral)
YEAR SCIENTIFIC
INSTITUTION AND LOCATION DEGREE CONFERRED FIELD

Massachusetts Inst. of Technology

Cambridge, Mass. S.B. 1964 Chemistry
University of California, Berkeley

Berkeley, California Ph.D. 1967 Chemistry
HONORS
Alfred P. Sloan Foundation Scholarship
NASA Predoctoral Traineeship
Phi Lambda Upsilon, Sigma Xi
MAJOR RESEARCH INTEREST ROLE IN PROPOSED PROJECT

M Spectrome and A.I. in Chemistr .

ass »p try . Y Research Associate

RESEARCH SUPPORT (See instructions)
N/A

RESEARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with present position, list training and experience relevant to area of project, List all
or maost representative publications, Do not exceed 3 pages for each individual.}
1971~Present Research Associate, Stanford University, Stanford,Ca.

1970-1971 Visiting Scientist, University of Bristol, Bristol, England
1967-1970 Assistant Research Chemist, University of Calif.at Berkeley, Berkeley, Ca.
1965-1967 NASA Pre-Doctoral Traineeship, University of Calif.at Berkeley,Berkeley, Ca,

Publications: See attached list.
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1.

10.

11.

12.

13.

Publications:

H. G. Langer, R. S. Gohlke, and D. H. Smith, '"Mass Spectrometric Differential
Thermal Analysis," Anal. Chem., 37, 433 (1965).

S. M. Kupchan, J. M. Cassady, J. E. Kelsey, H. K. Schnoes, D. H. Smith, and

A. L. Burlingame, "Structural Elucidation and High Resolution Mass Spectrometry
of Gaillardin, a New Cytotoxic Sesquiterpene Lactone," J. Amer. Chem. Soc.

88, 5292 (1966).

D. H. Smith, Ph.D. Thesis, '"High Resolution Mass Spectrometry: Techniques and
Applications to Molecular Structure Problems," Dept. of Chemistry, University
of California, Berkeley, California (1967).

H. K. Schnoes, D. H. Smith, A. L. Burlingame, P. W, Jeffs, and W. Ddpke,
""Mass Spectra of Amaryllidaceae Alkaloids: The Lycorenine Series,' Tetrahedron,
24, 2825 (1968).

A, L. Burlingame, D. H, Smith, and R. W, Olsen, '"High Resolution Mass
Spectrometry in Molecular Structure Studies, XIV. Real-time Data Acquisition,
Processing and Display of High Resolution Mass Spectral Data,' Anal. Chem.,
40, 13 (1968).

A. L. Burlingame and D. H. Smith, "High Resolution Mass Spectrometry in
Molecular Structure Studies II. Automated Heteroatomic Plotting as an Aid

to the Presentation and Interpretaiton of High Resolution Mass Spectra Data,"
Tetrahedron, 24, 5749 (1968).

W. J. Richter, B. R. Simoneit, D. H. Smith, and A. L. Burlingame, 'Detection and
Identification of Oxocarboxylic and Dicarboxylic Acids in Complex Mixtures bv
Reductive Silylation and Computer-Aided Analysis of High Resolution Mass Spectral
Data,'" Anal. Chem., 41, 1392 (1969).

The Lunar Sample Preliminary Examination Team, '"Preliminary Examination of
Lunar Samples from Apollo 11," Science, 165, 1211 (1969).

S. M. Kupchan, W. K. Anderson, P. Bollinger, R. W. Doskotch, R. M. Smith, J. A.
Saenz Renauld, H. K. Schnoes, A. L. Burlingame, and D. H. Smith, “Tumor
Inhibitors, XXXIX. Active Principles of Acnistus arborescens. Isolation and
Structural and Spectral Studies of Withaferin A and Withacnistin," J. Org.
Chem,, 34, 3858 (1969).

A. L. Burlingame, D, H. Smith, T. O. Merren, and R. W. Olsen, '"Real-time High
Resolution Mass Spectrometry," in Computers in Analytical Chemistry (Vol. 4 in
Progress in Analytical Chemistry series), C. H. Orr and J. Norris, Eds., Plenum
Press, New York, 1970, pp. 17-38.

The Lunar Sample Preliminary Examination Team, "Preliminary Examination of Lunar
Samples from Apollo 12," Science, 167, 1325 (1970).

D. H. Smith, R. W. Olsen, F. C. Walls, and A. L. Burlingame, "Real-Time Mass
Spectrometry: LOGOS--A Generalized Mass Spectrometry Computer System for High
and Low Resolution, GC/MS and Closed-Loop Applications," Anal. Chem., 43,
1796 (1971).

A. L. Burlingame, J. S. Hauser, B. R. Simoneit, D. H. Smith, K. Biemann,

N. Mancuso, R. Murphy, D. A. Flory, and M. A. Reynolds, "Preliminary Organic An-
alysis of the Apollo 12 Cores," Proceedings of the Apollo 12 Lunar Science
Conference, E, Levinson, Ed., M.1.T.Press, Cambridge, Mass. 1971, p. 1891.
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14,

15.

16.

17.

18.

19,

20.

21.

22,

D. H. Smith, "A Compound Classifier Based on Computer Analysis of Low Resolution

Mass Spectral Data,' Anal. Chem., 44, 536 (1972).

D. H. Smith and G. Eglinton, "Compound Classification by Computer Treatment of
Low Resolution Mass Spectra-Application to Geochemical and Environmental
Problems, "Nature, 235, 325 (1972).

D. H. Smith, N. A. B. Gray, C. T. Dillinger, B. J. Kimble, and G. Eglinton,
“Complex Mixture Analysis - Geochemical and Environmental Applications of a
Compound Classifier Based on Computer Analysis of Low Resolution Mass Spectra,'
"Advances in Organic Geochemistry 1971," M. R. v.Gaertner and M, Weher, Ed.,

Pergammon Press, Oxford, New York, Toronto, Svdney and Braunschweig, 1972, p.249.

D. H. Smith, B. G. Buchanan, R. S. Engelmore, A. M. Duffield, A. Yeo, E. A.
Feigenbaum, J. Lederberg, and C. Djerassi, "Applications of Artificial

Intelligence for Chemical Inference, VIII. An Approach to the Computer Interpre-~

tation of the High Resolution Mass Spectra of Complex Molecules. Structure
Elucidation of Estrogenic Steroids,'" J. Amer. Chem. Soc., 94, 5962 (1972).

D. H. Smith, A, M, Duffield, and C. Djerassi, '"Mass Spectrometry in Structural
and Stereochemical Problems, CCXXII. Delineation of Competing Fragmentation
Pathways of Complex Molecules from a Study of Metastable Ion Transitions of
Deuterated Derivatives," Org. Mass. Spectrom., in press.

B. R. Simoneit, D. H. Smith, G. Eglinton, and A. L. Burlingame,
"Applications of Real-Time Mass Spectrometric Techniques to Environmental
Organic Geochemistry, II. San Francisco Bay Area Waters," Arch. Env. Contam.
and Tox., in press.

D. H. Smith, B. G. Buchanan, R. S. Engelmore, H. Adlercreutz, and C. Djerassi,
"Applications of Artificial Intelligence for Chemical Inference, IX. Analyvsis
of Mixtures Without Prior Separation as Illustrated for Estrogens,'" J. Amer.

Chem. Soc., submitted for publication.

D. H. Smith, B. G. Buchanan, W. C. White, E. A, Feigenbaum, J. Lederberg, and
C. Djerassi, "Applications of Artificial Intelligence for Chemical Inference X,
INTSUM. A Data Interpretation and Summary Program as Applied to the

Collected Mass Spectra of Estrogenic Steroids," Tetrahedron, submitted.

D. H. Smith, "Mass Spectrometry," Chapter X in Guide to Modern Methods of
Instrumentatl Analysis, T. H, Gouw, Ed., Wiley-Interscience, New Ycrl, 1972,

¥

PHS-398

Page

Rev. 2-69 GPO 3 186% O 350 360



SECTION 1t — PRIVILEGED COMMUNICATION
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(Give the foliowing information for all professional personnel listed on page 3, beginning with the Principal Investigator.
Use continuation pages and follow the same general format for each person,)

NAME TITLE BIRTHDATE (Mo., Day, Yr.)
Sridharan, Natesa S. Research Associate 10-2-k46
PLACE OF BIRTH (City, State, Country) PRESENT NATIONALITY (If non-U.S citizen, SEX

indicate kind of visa and expiration date)
Madras, India India; pending permanent residerce XX] Mate [ Female

EDUCATION (Begin with baccalaureate training and include postdoctoral)
YEAR SCIENTIFIC
INSTITUTION AND LOCATION DEGREE CONFERRED FIELD
Indian Institute of Technology, Madras, Bachelor of
India Technology 1967 Electrical Engineerirg
State University of New York, Stony Brook | M.S. 1969 Computer Science
Ph.D. 1971 Computer Science

HONORS
University Fellow 1968-1971 SUNY Stony Brook
Graduate Assistant 1967-1968 SUNY Stony Brook
Siemens'Award (awarded for top rank in E%ectrical Engineering 1967 ITT Madras
National Merit Scholarshin. 1o£3 1067 177 Madras
NMAJOR RESEARCH INTEREST = ROLE IN PROPOSED PROJECT

Computer Applications in Chemistry Research Associate
and Medicine
RESEARCH SUPPORT (See instructions)

RESEARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with present position, list training and experience relevant to area of project List alf
or most representative publications. Do not exceed 3 pages for each individual.)

1971-present Research Associate, Heuristic Programming Project, Stanford Universitz
1970-1971 Consultant, IAC Computer Company, Long Island, N.Y.

"Heuristic Theory Formation: Data Interpretation and Rule Formation". Machine
Intelligence, Volume VII, 1972. {(Co-Author).

"An Application of Artificial Intelligence to Organic Chemical Synthesis" Doctoral
Dissertation, SUNY StonyBrook, August, 19T71.
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